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(Ocimum basilicum L.)

Determination of Cardinal Temperatures and Response to Temperature for Seed
Germination in Basil (Ocimum basilicum L.) Ecotypes
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Table 1: Analysis of variance of germination traits and seedling growth of basil ecotypes
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ns, * and **: non- significant and significant at the 5% and 1% probability level, respectively
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Table 2: Mean comparison of the effect of temperature on some germination indices on seedling growth
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*: Means containing similar letters in each column, are not significantly different at «=0.05 by Duncan test
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Fig. 1: Effect different temperature on germination rate in: A) Bandar Abbas purple, B) Kerman purple, C) Dezfol
green, D) Yazd green, C) Mahallat green, E) Shiraz green, F) Isfahan green
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Table 3: Mean comparison of germination indices and seedling growth between basil ecotypes
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*: Means containing similar letters in each column, are not significantly different at =0.05 by Duncan test
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Table 4: Mean comparison interaction effect of temperature and basil ecotypes on germination percentage
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8e 26.79 36f 36f 22.2e 49.3d 72d 40
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*: Means containing similar letters in each column, are not significantly different at a=0.05 by Duncan test
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Table 5: Mean comparison interaction effect of temperature and basil ecotypes on germination rate

Sl e (ke s : oS i IR
Gy 55 39 Olkol s 3l e e e e OO oibe Lo
Mean germination rate Isfahan green  Shiraz green gareina Yazd green Dezfol green pirrr;];n Bandar Temperature
(seed per day) Abbas purple
0 0g of of 0g Oe Oe of * 5
8.1 1.9f 7.4e 8.8e 10.2f 9.4d 14.7d 4.8e 10
11.8 2.7e 15.7¢c 10.1e 14.7e 14.5¢ 16.2d 9.39d 15
22.7 7.6c 20.3b 21d 31.2b 18.8b 31.8b 28.3b 20
29.5 13.2a 23.7a 35.5a 39.1a 24.7a 36.3a 34.2a 25
221 9.1b 16.4c 28.4b 22.6¢ 16.1b 32b 30.1b 30
16.8 5.4d 12.2d 24.6¢ 17.2d 12.6¢ 24.2c 21.8¢c 35
0 0Og of of 0Og Oe Oe of 40

85,100l gire S ws 10 O Jleim] s 40 (51 fysej] Lululp 35)ls S ie B> S et o 0 a5 e Sl
*: Means containing similar letters in each column, are not significantly different at a=0.05 by Duncan test
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Table 6: Cardinal temperature (°C) of basil ecotypes

Oledl ol e SMoxo s O3 e J$50 o oloyS G el o i
Isfahan Shiraz Mabhallat Yazd Dezfol Kerman Bandar Abbas
green green green green green purple purple
PBlax sles
7.1 3.9 5.3 5.5 35 3.9 7.1
Tmin,
ainge sleo
25.8 24.0 27.8 24.3 24.8 25.2 25.3 T
0,
iSlas> slos
42.8 43.2 45.7 42.8 43.1 43.8 42.8 )ST
max,

los &5 Gloj 9 955 oo azalS Jaal Gline falS 5
oy Wbiee Gzl ol cole a0 YO YL 4 laxe
Gl b e RIS Sty ol sl el
a0 V0 sles 5l lbu, slcaisST pllmsg) s >
el il 5 (Gialsz aoys 5l Wlgi oo Vb 4y ol il
3L 1095 5

ScaisST o aS ol las daslllae ol ol IS sbay
ma )ls 352y g9 Jluo)l5 slales 4 25Ty Sk 5l v
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Table 7: Regression lines equation germination rate () to temperature (X), regression lines gradient (b), regression
lines angle (a) with axis X in temperature lower than optimum (T<To) and higher than optimum (T>To) in basil

ecotypes

R2 e X jg7ee b g )55 L augl b O Sy Wolas les ansls )

Regression line angle with axis X Regression equation Temperature range Cultivar
93 614 1.838 Y=1.838 X-12.23 T<To oobs jan Glan
91 -63.1% -1.97 Y=-1.97X + 86.17 T>To Ba“gﬁ;ﬁfbas
94 60.8 1.794 Y=1.794X -7.11 T<To ole,S et
90 -64.4 -2.09 Y=-2.09X + 91.72 T>To Kerman purple
98 49.6 1.176 Y=1.176X — 4.36 T<To J9959 e
93 -52.6 -1.31 Y=-1.31X + 56.53 T>To Dezfol green
97 63.2 1.984 Y=1.984X -10.72 T<To O3 e
93 -63.6 -2.016 Y=-2.016X + 86.34 T>To Yazd green
96 54.1 1.384 Y=1.384X —7.06 T<To OMoxe
80 -60.2 -1.752 Y=-1.752X + 79.96 T>To Mahallat green
97 50.3 1.206 Y=1.206X — 4.67 T<To 3 s
94 -51.9 -1.276 Y=-1.276X + 55.12 T>To Shiraz green
90 32.7 0.642 Y=0.642X — 455 T<To olgao! e
94 -35.3 -0.71 Y=-0.71X + 30.39 T>To Isfahan green

oIl ool e a5 conl s Sliie S amb o Lo aggly b oo L5 51 a8 ond adly Slilie Loz a0 aygly ol s

Bl oo Cawos X jome ot Sz )0 agly jlade axy0 VAL Ol S Ly bl o s
*: This angle is in 4 region of axises (Y, X - axis) and equals with intersection in one region axis and also equals with it.
Therefore with subtracting from 180¢ that value of angle in positive direction of X- axis is derived

Ol slogeisST (Sallex sl arls (Kivos culpo A Jso
Table 8: Correlation between some germination indices of basil ecotypes
8 7 6 5 4 3 2 1

1 (Germination percent) _Jjails> ao o
1 0.840* (Germination rate) _Jjaile> <o
1 0.593 0571 (Seed vigor index) azalS avy Lo
1 0589 0544 0.680 (Radicle length) azas,, Jobo
1 0.800 0.613 0.582 0.724 (Plumule length) a>adle Jsb
1 0.557 0.866 0.482 0.471 0.634 (Radicle to plumule ratio) ax>dadle 4 a>aiy, Job
1 0.681 0613 0686 0447 0554 0.647 (Radicle dry weight) a>ais, Sz (54
1 0483  0.408 0.331 0.444 0.127 0.356 0.467 (Plumule dry weight) a>adle iz 59

A Sl dae do,0 S Jleix] maw jo S ol o a S
*: All correlation coefficients are significant at the /1 probability level
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Determination of Cardinal Temperatures and Response to Temperature for Seed
Germination in Basil (Ocimum basilicum L.) Ecotypes

Fazeli Kakhki!*, S. F., Moshfegh2, N. and Goldani?, M.
Abstract

Response of seed germination crops to temperature is important in aspect of fast and uniformity germination. In order to
determination the cardinal temperatures and the effect of different levels of temperature on germination indices in basil
ecotypes an experiment was carried out in completely randomized design with 4 replications in factorial experimental
arrangement. The first factor was 7 basil ecotypes (Includes: Purple Bandar Abbas, Kerman Purple, Dezfol Green, Yazd
green, Mahallat green, Shiraz green and Isfahan green) and second factor was 8 levels of temperatures (5, 10, 15, 20,
25, 30, 35 and 40 °C). Results showed that the effect of temperature and basil ecotypes were significant difference on
seed germination indices. The highest germination indices (speed and percent of germination, seedling vigor index,
radicle and plumule length, radicle to plumule ratio) were obtain from of 20 °C. All of basil ecotypes had the highest
germination percent (GP) and germination rate (GR) at 25 °C. The maximum germination rate with 39.1 seed per day
was found in Yazd green ecotype at 25 °C and the lowest of this trait was also obtain from Isfehan green ecotype with
13.2 seed per day in this temperature (25°C). With increasing temperature above 25 °C, all of germination indices were
reduced and when temperature was higher than 35 °C all germination indices were declined very sharply. With
increasing temperature from 15 °C was considerable increased GP and GR. Based on linear regression between
germination rate and temperature, the cardinal temperatures in all basil ecotypes: minimum (Tmin), optimum (To) and
maximum (Tmax) Were determined in the range 3.5-7.1, 24-27.8 and 42.5-45.7 ° C respectively.
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